Isolation of a DNA helicase from HeLa cells requiring the multisubunit human single-stranded DNA-binding protein for activity.
A DNA helicase, dependent on the multisubunit human single-stranded DNA binding protein (HSSB), was isolated from HeLa cells. At low levels of helicase, only the multisubunit SSBs, HSSB and yeast SSB, stimulated DNA helicase activity. At high levels of the helicase Escherichia coli SSB partially substituted for HSSB whereas other SSBs such as T4 gene 32 and adenovirus DNA binding protein did not stimulate the enzyme activity. Maximal activation of helicase activity occurred in the presence of one molecule of HSSB for every 20 nucleotides of single-stranded DNA. The addition of E. coli SSB significantly lowered the amount of HSSB required for strand displacement, suggesting that the HSSB plays at least two roles in the activation of the helicase. One is to bind single-stranded DNA, thereby preventing sequestration of the helicase, the other involves the interaction of the HSSB with the helicase. Monoclonal antibodies that interact with the 70- and 34-kDa subunits of HSSB inhibited its stimulation of the helicase activity. The DNA helicase acted catalytically in displacing duplex DNA and translocated in the 3' to 5' direction. The helicase displaced fragments from both ends of a DNA substrate that contained duplex region at both termini, but the 3' to 5' fragment was displaced 20 times faster than the 5' to 3' fragment. Since this helicase also displaced fully duplex DNA, the release of the 5' to 3' fragment may have occurred by entry of the helicase through the duplex end in a 3' to 5' direction.